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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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Kari Tapani Hjelt and 
Gerrit Wijnand Lubking 

Serial No.: UNKNOWN 

Priority claimed to PCT/NL00/00371 

Filed: Herewith (30 November 2001) 

For: APPARATUS FOR MEASURING A SMALL 
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Examiner: UNKNOWN 



Group Art Unit: UNKNOWN 



FIRST PRELIMINARY AMENDMENT 



Box: PCT 

Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



Please amend the application, without prejudice, as follows: 



In the Claims : 

Amend Claims 1-11 as follows: 

1 . An apparatus for measuring a volume of a quantity of a liquid, comprising at 
least one chamber for receiving the liquid, which chamber comprises a bottom and upright side walls 
and at least two electrodes to connect to a voltage source and to a measuring system for determining 
the electrical impedance between the electrodes, wherein the electrodes are incorporated in the bottom 
of the chamber, allowing the electrical impedance of the liquid itself to be determined. 
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2. An apparatus according to claim 1 , wherein the bottom of the chamber is substantially 
formed by a glass substrate. 

3. An apparatus according to claim 2, wherein the electrodes are provided on the glass 
substrate, and are embedded in an insulation layer provided on the glass substrate. 

4. An apparatus according to claim 3, wherein the upright side walls are formed by 
etching insulation material provided on the insulation layer. 

5. An apparatus according to claim 1 , wherein the bottom of the chamber is substantially 
formed by a silicon wafer. 

6. An apparatus according to claim 5, wherein the silicon wafer is provided with a first 
insulation layer. 

7. An apparatus according to claim 6, wherein the electrodes are provided on the first 
insulation layer of the silicon wafer and are embedded in a second insulation layer, which is provided on 
the first insulation layer. 

8. An apparatus according to claim 7, wherein the upright side walls are formed by 
etching insulation material provided on the second insulation layer. 

9. An apparatus according to claim 1 , wherein the volume of said at least one chamber is 
maximally 2 nanolitres. 

10. An apparatus according to claim 1 , wherein said apparatus comprises a plurality of 
chambers arranged in an array. 
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11. An apparatus according to claim 1 , wherein said apparatus is connected to an 
alternating voltage source having a frequency of at least approximately 15 kHz. 

Add new claims 13-14 as follows: 

12. An apparatus according to claim 6, wherein said first insulation layer comprises Si0 2 . 

13. An apparatus according to claim 7, wherein said second insulation layer comprises 

SixN y . 
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REMARKS 



The foregoing amendment to the claims is being offered in a format acceptable to the U.S. 
Patent and Trademark Office. The amendment of the claims incorporates those changes occurring 
during the Chapter II phase of the corresponding PCT application. No new matter is presented by this 
Amendment. Entry of this amendment by the Examiner is respectfully requested. 

Attached hereto is a marked-up version of the changes made to the claims by the current 
amendment. The attached paper is captioned " Version with Markings to Show Changes Made ." 

Authorization is given to charge payment of any fees required, or credit any overpayment, to 
Deposit Acct. 13-4213. A duplicate of this paper is enclosed for accounting purposes. 
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Version with Markings to Show Changes Made 

1 . (Twice Amended) An apparatus [(1)] for measuring a volume of a quantity of a 
liquid, [for example, in connection with a medical diagnostic test,] comprising at least one chamber [(2)] 
for receiving the liquid, which chamber [(2)] comprises a bottom [(3)] and upright side walls [(4)] and at 
least two electrodes [(5)] to connect to a voltage source and to a measuring system for determining the 
electrical impedance between the electrodes, [characterized in that] wherein the electrodes are 
incorporated in the bottom [(3)] of the chamber [(2)], allowing the electrical impedance of the liquid itself 
to be determined. 

2. (Amended) An apparatus according to claim 1 , [characterized in that] wherein the 
bottom [(3)] of the chamber [(2)] is substantially formed by a glass substrate [(9)]. 

3. (Amended) An apparatus according to claim 2, [characterized in that] wherein the 
electrodes [(5)] are provided on the glass substrate [(9)], and are embedded in an insulation layer [(10)] 
provided on the glass substrate [(9)]. 

4. (Twice Amended) An apparatus according to [the] claim 3, [characterized in that] 
wherein the upright side walls [(4)] are formed by etching insulation material provided on the insulation 
layer [(10)]. 

5. (Amended) An apparatus according to claim 1 , [characterized in that] wherein the 
bottom [(3)] of the chamber [(2)] is substantially formed by a silicon wafer [(6)]. 

6. (Amended) An apparatus according to claim 5, [characterized in that] wherein the 
silicon wafer [(6)] is provided with a first insulation layer [(7), preferably of Si0 2 ]. 
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7. (Amended) An apparatus according to claim 6, [characterized in that] wherein the 
electrodes [(5)] are provided on the first insulation layer [(7)] of the silicon wafer [(6)] and are embedded 
in a second insulation layer [(8)], [preferably Si x N y ,] which is provided on the first insulation layer [(7)]. 

8. (Twice Amended) An apparatus according to claim 7, [characterized in that] 
wherein the upright side walls [(4)] are formed by etching insulation material provided on the second 
insulation layer [(8)]. 

9. (Amended) An apparatus according to [one of the preceding claims] claim 1 , 
[characterized in that] wherein the volume of said at least one chamber [(2)] is maximally 2 nanolitres. 

10. (Twice Amended) An apparatus according to [one of the claims 1-9, 
characterized in that] claim 1 , wherein said apparatus [the same] comprises a plurality of chambers [(2)] 
arranged in an array. 

1 1 . (Amended) An apparatus [for measuring a quantity of liquid] according to [one of 
the preceding claims, characterized in that] claim 1 . wherein said apparatus [it] is connected to an 
alternating voltage source having a frequency of at least approximately 15 kHz. 

Add new claims: 

-12. An apparatus according to claim 6, wherein said first insulation layer comprises Si0 2 . 
13. An apparatus according to claim 7, wherein said second insulation layer comprises 

Si x Ny.~ 
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Apparatus or measuring a small quantity of a liquid 



The invention relates to an apparatus for measur- 



ing a volume of a quantity of a liquid, for example, in 
connection with a medical diagnostic test, comprising at 
5 least one chamber for receiving the liquid, which chamber 
comprises a bottom and upright side walls and at least two 
electrodes to connect to a voltage source and to a measur- 
ing system for determining the electrical impedance be- 
tween the electrodes . 

10 Such an apparatus is known from the international 

patent application WO96/2403 0 (PCT/US96/00611) . The prior 
art apparatus possesses a chamber with side walls provided 
with electrodes. The drawback of this known apparatus, 
which is used, for example, for performing medical diag- 

15 nostic tests on blood or the like is that the chamber for 
receiving the liquid has a rather large volume. This is a 
disadvantage since as a consequence such an apparatus, 
which is not only used for medical diagnostic purposes but 
is also applied in fine-chemical and pharmaceutical test 

20 arrays, uses large amounts of liquid. Such liquids as, for 
instance biochemical receptors, are costly, as a result of 
which it has long been endeavoured to make the type of ap- 
paratus described in the preamble smaller, especially in 
respect of the chamber volume. Such smaller volumes have 

25 the additional advantage of speeding up reaction rates of 
the liquids introduced into the apparatus, due to the re- 
duced diffusion distances and the physical limitations in- 
herent to a smaller chamber volume. Accordingly, the im- 
portance of precisely measuring the amount of liquid in- 

30 creases, as with (very) small test volumes small devia- 
tions will easily lead to inaccurate test results . With 
the miniaturization of the chamber that is part of such an 
apparatus, the problem arises that it is difficult to in- 
corporate the electrodes into the side walls of the cham- 
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ber. Moreover, a precise measurement of the volume is then 
no longer possible. 

It is the object of the invention therefore to 
provide an apparatus of the kind mentioned in the pream- 
5 ble, that can be miniaturized to a significant extent, 
that makes it possible to precisely measure the liquid 
volume in the chamber, that can be fabricated at low 
costs, and that is suitable for use in automized test pro- 
cedures . 

10 To this end the apparatus according to the inven- 

tion is characterized in that the electrodes are substan- 
tially incorporated in the bottom of the chamber, allowing 
the electrical impedance of the liquid itself to be deter- 
mined . 

15 Surprisingly it has been shown, that by using the 

apparatus according to the invention it is possible to 
perform very precise volume measurements of the liquid in 
the chamber, while even the presence of a concave or con- 
vex meniscus on the liquid hardly has any negative effect 

20 on the accuracy of the measurement. Applicant believes to 
be able to explain this through the measurement being 
based on a totally different principle compared with the 
method of measurement using the apparatus disclosed in WO 
96/24030, although the two appear to bear some relation- 

2 5 ship to one another. In the prior art apparatus, the vol- 

ume is measured indirectly due to the electrical transfer 
between the electrode plates being influenced by the level 
of liquid between them, but also by the degree of electri- 
cal coupling of the electrodes to the liquid. However, in 

3 0 the invention an impedance measurement of the liquid it- 

self takes place, and the degree of electrical coupling of 
the electrodes to the liquid is invariant with regard to 
the amount of liquid present in the chamber. 

It is observed that from WO 98/03841 
35 (PCT/US97/12866) a capacitive water level gauge is known 
wherein two electrodes are incorporated in the bottom. 
However, this publication is not concerned with measuring 
a water volume, nor is it possible to use the apparatus 
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disclosed in this publication for a medical diagnostic 
test, in which it is important to be able to measure a 
small amount of liquid. 

A first advantageous embodiment of the apparatus 
5 according to the invention is characterized in that the 
bottom of the chamber is substantially formed by a glass 
substrate. This affords the advantage that no steps need 
to be taken to electrically insulate the electrodes with 
respect to the substrate . Preferably the electrodes are 

10 then provided on the glass substrate, and are embedded in 
an insulation layer provided on the glass substrate. 

A second advantageous embodiment of the apparatus 
according to the invention is characterized in that the 
bottom of the chamber is substantially formed by a silicon 

15 wafer. On this basis the apparatus can be fabricated at 
low costs, the chamber of the apparatus can be given a 
precise volume, while the same can be conveniently embod- 
ied by applying the appropriate semiconductor technology 
for direct coupling with an automatic, possibly computer- 

20 ized, measuring system. 

Desirably in this embodiment, the silicon wafer 
is provided with a first insulation layer, preferably of 
Si0 2 . This electrically insulates the electrodes with re- 
spect to the wafer, and further reduces the undesirable 

25 capacitive coupling of the electrodes to the silicon wa- 
fer. 

It is further desirable for the electrodes to be 
provided on the first insulation layer of the silicon wa- 
fer and for them to be embedded in a second insulation 

3 0 layer, preferably Si x N y , which is provided on the first in- 
sulation layer. In this way the electrodes are prevented 
from being galvanically coupled with the liquid to be in- 
troduced into the chamber . 

It is further advantageous that the upright side 

3 5 walls are formed by etching insulation material provided 
on the second insulation layer. Production- technically 
this can be realized quite easily. 
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The invention provides an apparatus which, in a 
preferred variant, is characterized in that the chamber is 
equipped to receive liquid up to an amount of maximally 2 
nanolitres . 

5 In addition the invention has the advantage that 

in a desirable embodiment it can be fabricated such that 
it comprises a plurality of chambers arranged in an array. 
This is very convenient for performing extensive testing 
procedures . 

10 The invention is further embodied in a method for 

measuring a quantity of liquid using the apparatus accord- 
ing to the invention, and is characterized in that the 
voltage source is an alternating voltage source having a 
frequency of at least approximately 15 kHz. The advantage 

15 of this measure is that the effect of the coupling capac- 
ity between the electrodes and the liquid is negligible, 
which contributes to the precision in measuring the quan- 
tity of liquid introduced into the chamber. 

The invention will now be further explained with 

2 0 reference to the drawing, which 

in Figure l, shows a schematic cross section of a 
first embodiment of the apparatus according to the inven- 
t ion ; and 

in Figure 2, shows a schematic cross section of a 
25 second embodiment of the apparatus according to the inven- 
tion. 

Identical reference numbers used in the Figures 
refer to similar parts. 

In the Figures 1 and 2 the apparatus is generally 

3 0 indicated with reference number 1. Liquid whose volume is 

to be measured may be introduced into the chamber 2 of the 
apparatus . This chamber 2 comprises a bottom 3 and upright 
side walls 4. Further, electrodes 5 are provided which are 
incorporated in the bottom 3 of the chamber 2. Via elec- 
3 5 trie cables (not shown) , the electrodes 5 can be connected 
to a voltage source and a measuring system in a manner 
with which the person skilled in the art is fully ac- 
quainted, which electrodes serve to determine the electri- 
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cal impedance between the electrodes 5 as it is being 
formed by the liquid to be introduced into the chamber 2 . 

A first embodiment of the apparatus according to 
the invention will now be elucidated with reference to 
5 Figure 1. The bottom 3 of the chamber 2 is substantially 
formed by a silicon wafer 6 . The silicon wafer 6 is pro- 
vided with a first insulation layer 7, which is preferably 
Si0 2 . The electrodes 5 are provided on the first insulation 
layer 7 of the silicon wafer 6, and embedded in a second 

10 insulation layer 8, preferably Si x N y/ which is provided on 
the first insulation layer 7. The upright side walls 4 fi- 
nally are preferably formed by etching insulation material 
applied to the second insulation layer 8. For this purpose 
it is convenient to use, for example, Si0 2 . 

15 Figure 2, shows a second embodiment of the appa- 

ratus according to the invention. In this embodiment the 
main portion of the bottom 3 is formed by a glass sub- 
strate 9. The electrodes 5 are provided on the glass sub- 
strate 9, being embedded in an insulation layer 10. Again, 

2 0 any suitable material may be used for the insulation layer 

10 such as, for example, Si x N y . In this second embodiment 
finally, the upright walls 4 are also preferably formed by 
etching the insulation material applied to the insulation 
layer 10. 

25 Although for the sake of clarity the invention is 

explained in an embodiment comprising only one chamber 2, 
it should be appreciated that the apparatus according to 
the invention may also be embodied comprising a plurality 
of adjacently arrayed chambers 2, which appropriately may, 

3 0 for example, have the following dimensions. The dimensions 

of the array may be 5 by 5 mm 2 , possibly comprising eight 
by twelve (= 96) chambers 2, having a width, length and 
height of 20 0 /an, 2 00 fim, and 6-4 0 /zm, respectively. The 
liquid volume that such a chamber 2 can contain is ap- 
3 5 proximately 0.2-1.5 nanolitres. The first insulation layer 
7 of the apparatus 1 then has, for example, a thickness of 
2 fim. The electrodes 5 may be of aluminium, of a thickness 
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of 300 nanometres, and covered with a 500 -nanometres -thick 
Si x N y layer. 

The preceding discussion and dimensional examples 
should be understood as being non- limitative exemplary em- 
bodiments. The protective scope of the invention is deter- 
mined exclusively by the appended claims. The preceding 
discussion merely serves to elucidate said claims. 



09-08-2001 !l ■ 4J M " ' Mi ' ' ! ' " ,r " "' 3 8 "'" 1 ta ? i! ,r "lNL000037 

EPO - DG 1 



rip 7 

# cl 0 9. 08. 2001 

CLAIMS 



{§3 

1. An apparatus (1) for measuring a volume of a 
5 quantity of a liquid, for example, in connection with a 
medical diagnostic test, comprising at least one chamber 
(2) for receiving the liquid, which chamber (2) comprises 
a bottom (3) and upright side walls (4) and at least two 
electrodes (5) to connect to a voltage source and to a 

10 measuring system for determining the electrical impedance 
between the electrodes, characterized in that the elec- 
trodes are incorporated in the bottom (3) of the chamber 
(2) , allowing the electrical impedance of the liquid it- 
self to be determined. 

15 2 . An apparatus according to claim 1, character- 

ized in that the bottom (3) of the chamber (2) is substan- 
tially formed by a glass substrate (9) . 

3 . An apparatus according to claim 2, character- 
ized in that the electrodes (5) are provided on the glass 

20 substrate (9) , and are embedded in an insulation layer 
(10) provided on the glass substrate (9) . 

4. An apparatus according to the claim 3, charac- 
terized in that the upright side walls (4) are formed by 
etching insulation material provided on the insulation 

25 layer (10) * 

5 • An apparatus according to claim 1, character- 
ized in that the bottom (3) of the chamber (2) is substan- 
tially formed by a silicon wafer (6) . 

6 . An apparatus according to claim 5, character- 
30 ized in that the silicon wafer (6) is provided with a 

first insulation layer (7) preferably of Si0 2 . 

7 . An apparatus according to claim 6, character- 
ized in that the electrodes (5) are provided on the first 
insulation layer (7) of the silicon wafer (6) and are em- 

35 bedded in a second insulation layer (8) , preferably SiJX y , 
which is provided on the first insulation layer (7) . 

8. An apparatus according to claim 7, character- 
ized in that the upright side walls (4) are formed, by 
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etching insulation material provided on the second insula- 
tion layer (8) ♦ 

9. An apparatus according to one of the preceding 
claims, characterized in that the volume of chamber (2) is 
maximally 2 nanolitres . 

10. An apparatus according to any one of the 
claims 1-9, characterized in that the same comprises a 
plurality of chambers (2) arranged in an array. 

11. An apparatus for measuring a quantity of liq- 
uid according to one of the preceding claims, character- 
ized in that it is connected to an alternating voltage 
source having a frequency of at least approximately 15 
kHz. 
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(54) Title: APPARATUS FOR MEASURING A SMALL QUANTITY OF A LIQUID 



O 




(57) Abstract: An apparatus for measuring 
a small quantity of a liquid, for example, 
in connection with a medical diagnostic 
test, comprising at least one chamber 
for receiving the liquid, which chamber 
comprises a bottom and upright side walls 
and at least two electrodes to connect to 
a voltage source and a measuring system 
for determining the electrical impedance 
between the electrodes. The electrodes are 
substantially incorporated in the bottom 
of the chamber, allowing the electrical 
impedance of the liquid itself to be 
determined. 
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Declaration and Power of Attorney For Patent Application 

English Language Declaration 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 

first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 

which a patent is sought on the invention entitled 

AFFAKA I US FOR MEASURING A SMALL QUANTITY OF LIQUID 



the specification of which 

(check one) 

□ is attached hereto. 

SI was filed on November 20, iooi as United States Application No. or PC f international 

Application Number o9/980,462 . 

and was amended on _ 

(if applicable) 

1 hereby state that I have reviewed and understand the contents of the above identified specification, 
Including the claims, as amended by any amendment referred to above 

I acknowledge the duty to disclose to the United States Patent arid TrademaiK Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 36b(a) of 
any PCT international application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box. any foreign application for, patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Apphcation(s) Priori ty Not Claimed 

PCT/N 1700/00371 PCT 30 MAY 2000 Q 

(Number) (Country) (Day/Monlh;Year Filed) 
NL10I2I97 Netherlands 31 MAY 1999 q 

(Number) (Country) (Day/Mo nth/Year Filed) 

□ 

(Number) (Country) (Day/Month/Year Fited) 



Form PT0-SB41 (9-95) fModMod) 
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I hereby claim the benefit under 35 U,S.C Section 119(e) of any United States provisional 
application(s) listed below; 



(Application Serial Na) 



(Filing Date) 



{Application Serial No.) (Filing Date) 



(Application Serial No.) (Filing Dote) 

I hereby claim the benefit under 35 U. S. C. Section 120 of any United States applications), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
Insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.SC Section 112, I acknowledge the duty to disclose to the United 3tates Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1,5G which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (Statue) 

(patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 

I hereby declare that all statements made' herein of my own knowledge are true and that all 
Statements made on information and belief are believed to be true, and further thai these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine ot imprisonment, or both, under Section 1001 of Title 18 of the United States Code and Thai such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWhR OF ATTORNEY: As a named inventor, I hereby appoint the following attorney^) and/or 
agent(s) to prosecute this application and transact ail business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 

JEFFREY D. Re«. [No. 3S f 964 




Direct Telephone Calls to; (name ana telephone number) 

Jeffrey D. Myci ■> (505) 99S-1502 




namft of «oi* Of first inventor 
jchael Johannes VELLJ 



Sola or fifvt 



ifvt iavttntor's signature — ^ 




Date 

February j^i 200Z 



Post Offiea Address 
Dorpsstraat Id 



22! 1 CA NrirtrHwijkerhout, Netherlands 



Full name of «c©nd inventor, if any 

Kari Tapani HJfc.LT 



ewngTOghtors signature 



Residence 
Helsinki, Finland 



*"r?tJzenahip 

t Office Address 



Q J 3 Q Q llok ii nl ii j r i n In mi 




Oate 

February 19, 2002 



form PTO-SS^1 (fl-OSJ (MOOIftM) 



Partrrt and Trademark Orflc^U S DEPARTMENT OF COMMERCE 

Prk Ripken AC Drouglcevcr Fortuiin jJvocJtvn y noUrissen 



1Q-G7-Q2 15:GG LOG EN STICTER 



* \ \ Page 4 of 



/cs 



Full name of third inventor, if any 2 0 

„Cerrii Wijnand LUBKINC Decean^d year 



Third Inventors signature 



Residence 

Schipluiden, Netherlands 
Dutch 



Post Office Address 

Holierhoek 52 



2636 EK Schipluldcn, Netherlands 



Full name of fourth inventor, if any 



Fnnrth inventor's tig nature 



Residence 



Cftfzensmp 



Post Offiea Address 



Pull name of fifth inventor, if any 



Fifth in von tor's signature 



Reside i n-c 



Citizenship 



Post Offirft Address 



Tulf name of sixth inventui, if any 



Sixin inventors signature 



Residence 



Post Office Address 




~ Date 



' Autre b 

}tt3 7if UUukl, A/JleJ^fs 



Date 



Date 



Date 



rorm PTO-SB-01 (Mfi) (ModJfltd) 



Patent and Tnd»mark OWce-U-3. Q6PARTUENT OP COMMERCE 



13-07-02 



15:01 
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Localisation G.V Wamoo 
Vo.siwip 17* July 20O2 



Seen for legalisation the signature of: 

mr, Gerrit Yko Warries, born on the twenty-fourth of November nineteenhundred 
titty-two in Amsterdam (The Netherlands), residing at Utrecht (The Netherlands) 
holder of a Dutch drivers licence, number 3162894658, 
acting in his capacity of administrator of the inheritance of mr. Gerrit Wijnand 
Lubking, born on the twenty-eighth of May nineteenhundred fourty-four In Rotterdam 
(The Netherlands), who died on the eighteenth of December twothousand in 
Schiplulden (The Netherlands), 

according, to an attestation of admissibility tot the estate, issued by a substitute of 
mr. WMhelmus Petrus Looijaard, soiltcitor and civil law notary in Rotterdam (ThP 
Netherlands) on the thirty-first of May twothousandtwo, 

by me, mr. Robbert Alexander Gallas, *nllidtor and civil law notary, residing at The 
Hague, The Netherlands, on this day, the seventeenth of July twothousandtwo. 



All instiuciiyna ate honied uul un llie basis of an agreement as meant in Seultun 400 of Book 7 
of The Dutch Civil Code by Pels Rijcken St Droogl*fcver Fortuijn, a partnership consisting of 
private companies with limned liability. The aqreement is subject to terms of business registered 
with the District Court at The Hague. A limitation of liability is included in these terms of 
business Thft Tftrms nf hu«sin*<is will hp prnviriprf on request ThPSfi ran also be accessed at 
www.pruf nl 




~7> 



Vela Ki^'kcn A; Ornotkwcr F-orrui]n atlvncjivn <r mn^risien 



